Summary &horbar; Luteinization stimulator (LS) is an intrafollicular compound which was shown to be released by granulosa cells under in vitro conditions with stimulatory effects on immature granulosa cell differentiation. This study was undertaken to determine the effects of various endocrine agents which are involved in the regulation of ovarian function on LS secretion by porcine granulosa cells isolated from 5--8-mm follicles (LGC). Cell conditioned media (CM) obtained after the 4-day culture of LGC were tested in the culture of immature (small) granulosa cells (SGC). The activity of LS released into the LGC conditioned medium was estimated by measuring progesterone (P 4 ) produced by SGC in the presence of CM. Stimulation of P Q secretion was observed after addition of media from cultures treated by LHRH (10-4 moLl-1 ), epinephrine (10-5 M ol
. Follicular fluid from large follicles (LFF) has been reported to enhance basal as well as FSH-stimulated progesterone (P!) secretion and to induce LH/hCG receptor synthesis. The same stimulatory effects in immature granulosa cell culture were observed with partially purified stimulatory activity of follicular fluid from large follicles (Kolena and Channing, 1985) .
It was also found that spent conditioned media from porcine granulosa cells culture contain a factor which meets the criteria for LS (Sebokova et al, 1987) . Granulosa cells isolated from large porcine follicles showed an increased ability to release LS in comparison to granulosa cells isolated from small follicles.
Due to the known modulatory effect of various endocrine compounds on the granulosa cells responsiveness to FSH it was therefore of interest to determine the action of these agents on LS production by granulosa cells. In the present study we have investigated the influence of LHRH which was found to be involved in the upand down-regulation control of granulosa cell steroidogenesis (Clark, 1983; SheelaRani et al, 1983a) and the action of catecholamines, epinephrine and norepinephrine, which have been shown to act synergistically with gonadotropins with respect to granulosa cell responsiveness (SheelaRani et al, 1983b) . Furthermore, we attempted to investigate the role of estradiol and prolactin, which are considered to be important factors involved in ovarian granulosa cell function (Hsueh, 1986; McNeilly et al, 1982) . Finally, we focused on the effect of insulin which is known to act at various steps of granulosa cell steroidogenesis (Davoren and Hsueh, 1984; Veldhuis and Kolp, 1985; Veldhuis et al, 1986 supplemented with L -glutamine (1 mmoLl-1 ), porcine FSH (1 mU.ml-!); thyroxine (0.1 mmoL l -1 ), insulin (0.04 !g.ml-!) and the antibiotics fungizone (0.25 pg.mi-1 ), penicillin (100 U.ml-!) and streptomycin (100 ffg.ml-!). The culture medium was supplemented with 10% pig serum for the first 2 days and with 5% pig serum for the remaining 2 days of culture (Kolena and Channing, 1985 
RESULTS
Figure 1 presents bioactivity of conditioned media after the LHRH, epinephrine and norepinephrine treatment. Control conditioned medium from LGC culture (CM-C) stimulated SGC progesterone (P 4 ) production (P < 0.001 ). LHRH alone in either of 2 concentrations did not alter P 4 synthesis by SGC. A significant stimulatory effect on P 4 production in comparison with CM-C was observed by CM-LHRH (10! mol.1-1 ) higher effect on P 4 production and accordingly or secretion of LS was observed in the presence of CM-epinephrine (CM-E 10-5 mol.l-!) which caused a 3.1-fold increase on P 4 synthesis over CM-C levels (P < 0.001). Also the addition to the medium of epinephrine (E) at 10-5 M ol.1-1 produced an increase of P 4 production (P < 0.005) but this effect was lower than that produced by CM-E 10-5 mo/.l-1 (P < 0.001 On the other hand, the steroidogenic effect of CM-norepinephrine (CM-NE) was probably due to the effect of norepinephrine (NE) alone which was able to enhance P 4 synthesis by SGC to the same extent as the same concentration of CM-NE.
As shown in figure 2, LH (1 pg.ml-!) and dbcAMP (2.0 pg.mi-1 ) significantly enhanced P 4 production by SGC (Hudson et al, 1987; Webley et al, 1988 Kolp, 1985; Veldhuis et al, 1986; Dorrington et al, 1987 Kolena and Channing (1985) from LFF was about 28 000. Further purification of LFF leads to the decrease of its stimulatory activity, probably because of the loss of some stabilizing substances which were dissociated during purification (Kolena and Channing, 1985) . Initial purification of the LS was reported by Bar-Ami and Channing (1988) The purified LFF fraction increased FSHinduced !251-hCG and secretion of P 4 by granulosa cells. The authors suggested that the LFF stimulatory activity might be ascribed to one or more proteins.
Mondschein et al (1989) Recently, a steroidogenic-inducing protein (SIP) was isolated from human follicular fluid (Khan et al, 1990 
